ABSTRACT
tri-iodothyronine inhibition of \g=a\promoter activity, suggesting the presence of an inhibitory thyroid hormone response element within 98 bp of the \g=a\ gene transcriptional start site.
expressed in such cells (Koenig, Lazar, Hodin et al. 1989) . In (Gurr & Kourides, 1989) . In the studies reported here we have defined sequences which determine both positive and negative regulation of basal \g=a\ promoter activity in pituitary GH3 cells and sequences conferring inhibitory effects of T3 on basal (unstimulated) expression.
INTRODUCTION
The biologically active glycoprotein hormones thyrotrophin (TSH), luteinizing hormone, folliclestimulating hormone and chorionic gonadotrophin (CG) are comprised of the products of a common et subunit gene and specific pituitary TSH-ß, LH-ß, FSH-ß or placental CG-ß subunit genes respectively (Pierce & Parsons, 1981) . While expression of specific ß genes is confined either to pituitary or placental cells, a expression is common to both of these tissues. Different factors are known to modulate expression of the cc gene in the pituitary and placenta. The primary hormonal regulator of the a subunit in pit¬ uitary thyrotroph cells is tri-iodothyronine (To) (Gurr & Kourides, 1985; Franklyn & Sheppard, 1988) and in pituitary gonadotrophs is gonadal steroid hormones, while the level of CG expression in trophoblasts varies with the stage of development of the placenta (Hoshima, Boothby & Boime, 1982 (Delegeane, Ferland & Mellon, 1987; Jameson, Jaffe, Deutsch et al. 1988) .
Despite the elucidation of factors controlling a promoter activity in placental cells, much less is known about the elements determining basal and hormonally regulated expression in pituitary cells. The thyroid hormone Tg represents a major determinant of both a subunit release and transcription in the thyrotroph (Gurr & Kourides, 1985; Franklyn, Wood, Balfour et al. 1987) 
MATERIALS AND METHODS

Plasmid constructions
The parent a-CAT construct containing 1500 bp of 5' flanking DNA of the human a subunit gene was prepared as described by Darnell & Boime (1985) . Briefly, an EcoRI-BamHI fragment of the a gene was inserted into the unique Hindlll site of SVOCAT, a plasmid including CAT coding seq¬ uences and SV40 polyadenylation and splice signals (Gorman, Moffat & Howard, 1982) . Human a subunit 5' flanking deletants (5' sequences 98 -846 bp in length; see figure legends) were prepared by digest¬ ion at the Bglll site at -846, followed by Bal31 treatment, Ndel digestion, blunt ending and recir¬ cular ization.
The precise structure of the delet¬ ants was determined by DNA sequencing (Chen & Seeburg, 1985) . DNA for transfection was prepared by centrifugation through caesium chloride on two occasions.
Control plasmids used in transfections were SVOCAT (as above) and RSVCAT in which CAT ex¬ pression is directed by the Rous sarcoma virus promo¬ ter/enhancer (Gorman, Merlino, Willingham et al.1982 (Samuels, Stanley & Casanova, 1979) . Cells were transfected by exposure for 30 min at 37°C to a DEAE-dextran solution containing 50nM Tris-HCl (pH 7.5) and lOug plasmid (Camper, Yao & Rottman, 1985) . Following two washes with medium, cultures were incubated for 48h in stripped-serum medium with or without the addition of T3 (lOnM -luM). CAT and protein assays Cells were rinsed and scraped into 5ml ice-cold phosphate buffered saline 48h after transfection. After pelleting, cells were lysed by the addition of lOOul of 0.25M Tris-HCl (pH 7.8) containing 0.5% (v/v) Triton X-100. CAT activity was quantified as described by by incubation of cell lysate (50ug protein) with (Kreig & Melton, 1987 (Fig. 2) (Fig. 3) . (Burnside, Darling, Carr & Chin, 1989) . A similar pattern has been described for the rat TSH-ß promoter expressed in GH3 cells and for other T" regulated genes including a myosin heavy chain gene (Bouvagnet, Strehler, White et al. 1987 This hypothesis is supported by description of thyrotroph-specific factors which bind to regions of the murine TSH-ß gene required for optimal TSH-ß expression (Alexander, Gordon, Wood et al. 1989 ) and of multiple overlapping protein-binding sites in human a 5'flanking DNA (Jameson et al, 1988) , includ¬ ing those shown to be important functionally in the present studies.
While an identical pattern of basal transcript¬ ional activity from the authentic a start site was found after RNAse protection analysis, significant transcription from an upstream site was also demon¬ strated in the present studies. Several other studies of the human a promoter have utilized iden¬ tical or similar constructs including CAT coding sequences and SV40 splice and polyadenylation signals (Darnell & Boime, 1985) . Delegeane et al. (1987) reported appropriate initiation of transcription from the a start site but also described transcript¬ ional read-through from an upstream site. Likewise, Wondisford, Farr, Radovick et al (1989) (Moore, 1989 
